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– $(\mathcal{E}, q)$ Stiefel-Whitney






S $K \ni\frac{1}{2l}$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}$ If GK K
Galois $G_{K}=\mathrm{G}\mathrm{a}1(\overline{\mathrm{A}}^{r}/K)$ $\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{c}}}$ K smoothp
– $G_{K}arrow O(V, b)$ .
$b$ p V – $O(V, b)=\{g\in$
$GL(V)|b(gx,gy)=b(x, y)\}$ . Galois
$H^{i}(I\backslash \nearrow, \mathbb{Z}/2\mathbb{Z})=H^{i}(G_{K}, \mathbb{Z}/2\mathbb{Z})$ .
p \rho : $G_{K}arrow O(V, b)$ Stiefel-Whitney $sw_{i}(V)\in H^{i}(I\zeta, \mathbb{Z}/2\mathbb{Z})$
$(i=1,2)$
1. $G_{K}$ $\det\rho$ : $G_{K}arrow\{\pm 1\}\simeq \mathbb{Z}/2\mathbb{Z}$ $Hom(Gx, \mathbb{Z}/2\mathbb{Z})=$
$H^{1}(G_{K}, \mathbb{Z}/2\mathbb{Z})$ $V$ lStiefel-Whitney ,
$sw_{1}(V)\in H^{1}(K, \mathbb{Z}/2\mathbb{Z})$
$2\mathrm{S}\mathrm{t}\mathrm{i}\mathrm{e}\mathrm{f}\mathrm{e}\mathrm{l}$-Whitney , Cliford
$1arrow \mathbb{Z}/2\mathbb{Z}arrow\tilde{O}(V, b)arrow O(V, b)arrow 1$
. V $\rho$
$\text{ }\tilde{O}(V, b)$ \rho
GK $\mathbb{Z}/2\mathbb{Z}$
Typeset by $A_{\mathcal{M}}s_{-}\mathrm{I}\mathrm{P}^{\mathfrak{c}}$
1097 1999 161-165 161




Galois $G_{K}$ X K
proper smooth $n$ scheme cup
–
$\cup:H^{n}(X_{\overline{K}}, \mathbb{Q}l)\cross H^{n}(X_{\overline{R}}’, \mathbb{Q}l)arrow \mathbb{Q}_{I}(-n)$
$\mathbb{Q}_{l}(-n)$ $G_{K}arrow \mathbb{Z}_{l}^{\cross}$ -n 1
$V=H^{n}(X_{\overline{K}}, \mathbb{Q}_{l})(\frac{n}{2})$ –
Galois $G_{K}$ $G_{K}arrow O(V)$ $V=H^{n}(X_{I\overline{c}}, \mathbb{Q}_{\mathit{1}})(\frac{n}{2})$
Stiefel-Whitney
$sw_{1}(H_{l}n(X/K))$ , $sw_{2}(H_{\ell}n(x/K))$
K $H^{1}(G_{K}, \mathbb{Z}/2\mathbb{Z})\simeq \mathbb{Z}/2\mathbb{Z}$ , $sw_{1}(H_{l}^{n}(X/K))$ Frobenius
$Fr_{K}$ $H^{n}(X_{\overline{K}}, \mathbb{Q}_{l})(\frac{n}{2})$ -1
Tate $X_{\overline{K}}$ K 2
K –
K $\mathbb{C}$ $H^{2}(G_{K}, \mathbb{Z}/2\mathbb{Z})\simeq \mathbb{Z}/2\mathbb{Z}$ 2Stiefel-
Whitney $Sw_{2}(H_{l(X}n/K))$ Hasse-WeilL
\epsilon $[\mathrm{D}],[\mathrm{S}4]$
0.3 de Rham Hasse-Witt .
Stiefel-Whitney de Rham
$(D, b)$ ( 2 ) K D
$b$ $hw_{i}(D)\in H^{i}(I\zeta, \mathbb{Z}/2\mathbb{Z})$
Kummer $K^{\cross}/K^{\mathrm{x}2}arrow H^{1}(K, \mathbb{Z}/2\mathbb{Z})$
$a\in K^{\cross}$ $\{a\}\in H^{1}(I\zeta, \mathbb{Z}/2\mathbb{Z})$ cup $\{a\}\cup\{b\}=\{a, b\}$
$D$ $\{x_{1)}\cdots, x_{n}\}$ $a_{i}=b(x_{i}, xi)\in K^{\cross}$ $d=$
$\sum_{i}\{a_{i}\}\in H^{1}(K, \mathbb{Z}/2\mathbb{Z})$ $D$ $D$
$hw_{1}(D)\in H^{1}$ (If, $\mathbb{Z}/2\mathbb{Z}$) \Sigma , $<j\{a_{i}, a_{j}\}\in H^{2}(K, \mathbb{Z}/2\mathbb{Z})$
$D$ D Hasse-Witt
$hw_{2}(D)\in H^{2}$ (If, $\mathbb{Z}/2\mathbb{Z}$) $hw_{i}(D)\in H^{i}(K, \mathbb{Z}/2\mathbb{Z})$
$X$ K proper smooth $n$ scheme cup
–
$\cup:H_{dR(X}^{n}/K)\cross H_{dR}^{n}(x/K)arrow K$




1. [$S\mathit{3}$ 2] $X$ 2 K smmooth $n$
scheme . $b_{q}=\dim KH_{dR(x}q/K$),
$r_{0}=\{$
$-b_{0}+b_{2}-b_{4}+\cdots+b_{n-2}$ $n\equiv 0$ mod 4 ,




Lefschetz \epsilon vanishing cycle
Picard-Lefschetz 2
, Ogus cristalline ([Ogus]
3.11) K $\mathrm{F}_{p^{2}}$ .
1.2 Bloch mod2.
1 Bloch Bloch
K X K proper smooth $n$
. $x_{o}$ OK Artin
Art $(x_{o}/O_{K})=\chi(X_{\overline{K}})-x(x_{\overline{F}})+\mathrm{S}\mathrm{w}H^{*}(X_{\overline{K}}, \mathbb{Q}\ell)$ .
\mbox{\boldmath $\chi$}(XK-), $\chi(X_{\overline{F}})$ p Euler
$SwH*(X_{\overline{K}}, \mathbb{Q}_{l})$ $G_{K}$ p $H^{q}(X_{\overline{K}}, \mathbb{Q}_{l})$ Swan
$\ell\neq \mathrm{c}\mathrm{h}\mathrm{a}\mathrm{r}$F alteration
[Ochi]
. Bloch \Omega 1
$\circ/\mathit{0}_{K}$
chern $(\triangle x_{o}, \Delta x\circ)=$
$(-1)^{n+1}Cn+1(\Omega^{1})x_{\circ/K}o$ $X_{F}$ $0$
(Bloch ). $[B]$
$A\mathrm{r}i(Xo/O_{K})=-deg(\triangle x_{o}, \triangle xo)$ .
X $K$ Bloch





2. [$S\mathit{6}l$ X 2 K smooth $n$
, $x_{o}$ , $X_{F}$
.
Art $(xo/O_{K})\equiv-d\mathrm{e}g(\triangle x_{o’ O}\triangle \mathrm{x})$ mod 2
.
Artin Serre
[Sel] , vanishing cycle , Art $(Xo/O_{K})$ Artin
Art $(H^{n}(\backslash \backslash \backslash X\overline{K}, \mathbb{Q}l))$ mod2 – [S2] de Rham
$H_{dR}^{n}(X/K)$ mod2 1
$H^{n}(X\overline{\mathrm{A}}^{-,\mathbb{Q})}\prime l$ de Rham – $H_{dR}^{n}(X/K)$
2
2. $2\mathrm{S}\mathrm{t}\mathrm{i}\mathrm{e}\mathrm{f}\mathrm{e}\mathrm{l}$-Whitney Hasse-Witt .
2.1 . . $X$ 2 K
smooth $n$ scheme . 1 $b_{q}=\dim KHdqR(X/K)$ ,
$r_{0}=\{$
$-b_{0}+b_{2}-b_{4}+\cdots+b_{n-2}$ $n\equiv 0$ mod 4 ,
$-b_{0}+b_{2}-b_{4}+\cdots+b_{n}$ $n\equiv 2$ mod 4
. $q$ $e_{q}=sw_{1}(H_{\ell}q(x/K))\in H^{1}(I\acute{\mathrm{t}}, \mathbb{Z}/2\mathbb{Z})$ lStiefel-Whitney
$d=hw_{1}(H_{dR(X}^{n}/K))$ ,
$e=\{$
$e_{0}+e_{2}+e_{4}+\cdots+e_{n-2}$ if $n\equiv 0$ mod 4
$e_{0}+e_{2}+e_{4}+\cdots+e_{n-2}+e_{n}$ if $n\equiv 2$ mod 4.
$\in H^{1}(K, \mathbb{Z}/2\mathbb{Z})$ . $H^{2}(K, \mathbb{Z}/2\mathbb{Z})$ $Cp$ $K$ $\ell=2$ $0$
, $K$ $0$ $\ell\neq 2$ $H^{2}(\mathbb{Q}, \mathbb{Z}/2\mathbb{Z})=_{2}\mathrm{B}\mathrm{r}(\mathbb{Q})$ 2 \ell
1 .
$h=$ $\sum$ $\dim KH^{q}(X, \Omega_{x}^{n-})/^{q}K$
$q<$ , $q \not\equiv\frac{n}{2}$mod2
.
2.2 . .
. $X$ 2 K smooth $n$ scheme
. l If
$Sw_{2}(H_{l(X}n/K))-hw_{2}(HdR(nX/K))$
$=?\{2, d\}+h\cdot c_{l}+\{e, -1\}+\{$
$0$ $r\equiv 0$ mod 4
$\{-d, -1\}$ $r\equiv 1$ mod 4
$\{-1, -1\}$ $r\equiv 2$ mod 4




[Se2] Theorem 1. $L$ K ,
$sw_{2}(Ind_{GL}^{G}K\mathbb{Q})=hw2(L, TrL/K^{X^{2}})+\{2, d\}$ .
.
2.3 . [S5]. $K\supset\overline{\mathbb{Q}}$
$sw_{2}(H_{l}^{n}(X/K))=hw_{2}(HdR(nX/K))$ $K\supset \mathbb{C}$ ,
.
$IC=\mathbb{R}$ Hodge .
K $\mathbb{Q}_{p}$ X OK good reduction . $P\neq 2,$ $l$
, $sw_{2}(H_{\ell^{n}}(x/K))=hw_{2}(HdR(nX/K))=0$ . X K
good reduction $\ell=p\neq 2$ . $p-1>n$




, $\{2, d\}$ $0$ .
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